Objective: To assess the short and long-term educational value of a highly structured, interactive Breast Cancer Structured Clinical Instruction Module (BCSCIM). Summary Background Data: Cancer education for surgical residents is generally unstructured, particularly when compared with surgical curricula like the Advanced Trauma Life Support (ATLS) course. Methods: Forty-eight surgical residents were randomly assigned to 1 of 4 groups. Two of the groups received the BCSCIM and 2 served as controls. One of the BCSCIM groups and 1 of the control groups were administered an 11-problem Objective Structured Clinical Examination (OSCE) immediately after the workshop; the other 2 groups were tested with the same OSCE 8 months later. The course was an intensive multidisciplinary, multistation workshop where residents rotated in pairs from station to station interacting with expert faculty members and breast cancer patients. Results: Residents who took the BCSCIM outperformed the residents in the control groups for each of the 7 performance measures at both the immediate and 8-month test times (P Ͻ 0.01). Although the residents who took the BCSCIM had higher competence ratings than the residents in the control groups, there was a decline in the faculty ratings of resident competence from the immediate test to the 8-month test (P Ͻ 0.004). Conclusions: This interactive patient-based workshop was associated with objective evidence of educational benefit as determined by a unique method of outcome assessment.
Objective: To assess the short and long-term educational value of a highly structured, interactive Breast Cancer Structured Clinical Instruction Module (BCSCIM). Summary Background Data: Cancer education for surgical residents is generally unstructured, particularly when compared with surgical curricula like the Advanced Trauma Life Support (ATLS) course. Methods: Forty-eight surgical residents were randomly assigned to 1 of 4 groups. Two of the groups received the BCSCIM and 2 served as controls. One of the BCSCIM groups and 1 of the control groups were administered an 11-problem Objective Structured Clinical Examination (OSCE) immediately after the workshop; the other 2 groups were tested with the same OSCE 8 months later. The course was an intensive multidisciplinary, multistation workshop where residents rotated in pairs from station to station interacting with expert faculty members and breast cancer patients. Results: Residents who took the BCSCIM outperformed the residents in the control groups for each of the 7 performance measures at both the immediate and 8-month test times (P Ͻ 0.01). Although the residents who took the BCSCIM had higher competence ratings than the residents in the control groups, there was a decline in the faculty ratings of resident competence from the immediate test to the 8-month test (P Ͻ 0.004). Conclusions: This interactive patient-based workshop was associated with objective evidence of educational benefit as determined by a unique method of outcome assessment. E xcluding cancers of the skin, breast cancer is the most common cancer among women, accounting for nearly 1 of every 3 cancers diagnosed in women in the United States. 1 An estimated 211,300 new invasive cases of breast cancer are expected to be diagnosed among women in the United States in 2003, and an estimated 39,800 deaths from breast cancer are expected to occur. Only lung cancer causes more cancer deaths in U.S. women. 1 Despite the importance of breast cancer morbidity and mortality among U.S. women, physician education concerning the diagnosis and management of breast cancer is lacking. Studies suggest that cancer education as it currently exists is not adequately preparing physicians for optimal management of patients with breast cancer. [2] [3] [4] A survey of graduating medical students found that some of the students had few occasions during medical school to perform such basic a skill as clinical breast examination. 5 Another survey of fourth year medical students revealed that most of the students had never palpated the breast of a woman with breast cancer. 6 Nevertheless, directors of postgraduate training programs assume that clinical skills such as clinical breast examination, risk assessment, and patient counseling have been acquired in medical school. That may be a false assumption, according to evidence from our institution and other schools. [7] [8] [9] Only with the development of performance-based testing has the failure of medical schools to teach clinical skills become apparent. [7] [8] [9] The Objective Structured Clinical Examination (OSCE) is a performance-based method for evaluating physicians in training. 10 -11 In this examination format, trainees encounter patients individually and are asked to perform such tasks as obtaining a history, performing a focused physical examination, or presenting treatment options. As initially described by Harden, 10 the OSCE consists of a number of stations through which trainees rotate, spending predetermined amounts of time at each station. Different clinical skills are assessed at each station, and item checklists, completed by faculty proctors or standardized patients (SPs), are used to grade the trainees objectively. The use of both actual and simulated patients as SPs in the OSCE creates a real-life setting for the student or resident. 12 The OSCE allows the same clinical problem to be presented to many examinees in a highly structured setting in which objective criteria can be used to evaluate each participant directly. The OSCE, thus, provides a unique window into the clinical ability of individual students or residents.
Studies have demonstrated that the OSCE underscores deficits in oncology-related skills and problem-solving abilities. [13] [14] [15] Using a multifaceted assessment that included standardized patients, Chalabian et al documented numerous deficits in breast examination, lump detection, and breast cancer problem-solving among senior residents in 7 primary care programs. 15 In Canada, confidence in the OSCE as a superior method of performance evaluation has led both the Medical Council of Canada and several specialty boards to include the OSCE in the licensing and certifying examination process. 16 -17 In the United States, a standardized patient examination will shortly become a critical part of the National Board of Medical Examiners licensing examination.
To determine if the Canadian licensing examinations actually predict performance in subsequent practice, Tamblyn et al tracked the practices of 614 family physicians in the Province of Quebec and evaluated 1,116,389 physician-patient encounters. 18 Physicians with lower scores on the Quebec OSCE licensing examination were found to have referred fewer patients to specialists for consultation, prescribed more inappropriate medications to elderly patients, and referred fewer women between the ages of 50 and 69 for mammography screening. 18 While it is difficult to measure the impact of poor physician education on breast cancer morbidity and mortality, this landmark study from Canada does link poor performance on a performance-based examination to poor practice patterns down the road.
In an effort to apply standardized comprehensive, skills-based instruction to resident education about breast cancer, a format for teaching important clinical and interpersonal skills was developed. This format, the Breast Cancer Structured Clinical Instruction Module (BCSCIM), 19 -21 grew out of the observation that immediate feedback given to trainees during the OSCE was very well received. 22 The BCSCIM consists of a series of skills-training stations, each devoted to 1 component of the care of the patient with or at risk for breast cancer. During the BCSCIM, expert faculty members and SPs interact with small groups of trainees who rotate from room to room, encountering a different clinical problem or instructional scenario at each station. The instruction at each station is guided by a predetermined written checklist of essential items for that component of care.
Blue, et al examined the effect of the BCSCIM on medical students' performance on breast stations in an OSCE. 21 A total of 89 third-year medical students were randomly assigned to 1 of 3 groups. The first group of students received a traditional lecture on breast cancer diag-nosis and management given by a surgical oncologist; the second group of students received a 9-station BCSCIM, a lecture, and a written manual concerning breast cancer management; and the third group of students received a 5-station BCSCIM. Students in the second and third groups performed significantly better on 2 breast stations in a subsequent OSCE (P Ͻ 0.05).
The purpose of this study was to determine the effectiveness of the BCSCIM in improving surgery residents' clinical skills using the OSCE as the method of outcome assessment.
METHODS
A total of 48 general surgery residents from the University of Kentucky were randomly assigned to 1 of 4 groups (stratified by level of training-postgraduate year [PGY] 1-6). Two of the groups received an experimental treatment and 2 served as controls. Residents in the 2 experimental groups received the BCSCIM training, and residents in the 2 control groups received traditional training such as conferences and lectures. One of the BCSCIM groups and 1 of the control groups were administered an 11-problem Objective Structured Clinical Examination (OSCE) immediately after the workshop; the other 2 groups were tested with the same OSCE 8 months later.
The BCSCIM consisted of 15 stations, each station related to a different aspect of the diagnosis and treatment of breast disease. Residents rotated through the BCSCIM stations in groups of 2, spending 12 minutes in each station. A faculty member was present in each station to guide the instruction, and a SP with whom the residents interacted was present in 12 of the stations. Five of the SPs were actual cancer patients. Over the course of the 15 stations, residents in each pair had equal opportunity to interact with the SPs and faculty. The list of station topics is presented in Table 1 .
Following the 3-hour skills course, residents in the immediate post test experimental group were tested on an 11-problem breast cancer Objective Structured Clinical Examination (OSCE). The corresponding control group was also tested at that time. Eight months after the BCSCIM, experimental and control residents in the 8-month post-test groups were tested with the same 11-problem OSCE. No effort was made over the 8-month period to monitor the participating residents' clinical experiences to determine if some residents had more exposure to patients with breast cancer than other residents.
Each OSCE problem consisted of 2 stations, Part A and Part B. In each Part A station, an SP and a faculty proctor were present. Residents rotated through the OSCE stations individually, spending 5 minutes in each station. The resident was graded by the faculty proctor who observed the SPresident interaction. Residents performed tasks such as obtaining the history from an SP with a complaint of a breast lump and explaining the need for and process involved in radiation therapy to an SP considering breast-conserving treatment of breast cancer. The faculty proctor completed a checklist for each resident by marking each clinical skill item 0, 1, or 2 corresponding to not done, done poorly, or done well. The score received on the clinical skills items was converted to a percent score. In addition to the percent score for the clinical skill checklist items, the residents received 5 additional ratings at each Part A station. Four of these ratings used a 5-point scale ranging from 0 (poor) to 4 (outstanding):
(1) an overall global evaluation score as judged by the faculty proctor, (2) an organization score as judged by the faculty proctor, (3) an interpersonal skills score as judged by the faculty proctor, and (4) an interpersonal skills score as judged by the SP. The faculty proctor also judged whether the residents' performance was competent (1) or not competent (0). Faculty proctors did not know which residents had taken the BCSCIM and which residents had traditional training. The OSCE stations were developed by the members of the working group responsible for the development of the BCS-CIM. The second station for each OSCE problem, Part B, consisted of multiple-choice or short-answer questions related to the first station in the pair. Table 2 describes each of the 11 OSCE problems.
In summary, the residents received 7 scores for each clinical problem: (1) percent of indicated information obtained on the Part A OSCE stations; (2) percent correct of responses to the short answer questions of Part B stations; (3) percent of Part A stations for which the resident was judged competent; (4) faculty proctor evaluation of the residents' organized approach to the patient (0 -4 scale); (5) faculty proctor evaluation of the residents' interpersonal skills (0 -4 scale); (6) faculty proctor overall evaluation of the residents' performance (0 -4 scale); (7) standardized patient evaluation of the residents' interpersonal skills (0 -4 scale).
The reliability of the mean score across the 11 OSCEs of each of the 7 scoring scales was estimated by coefficient ␣.
A 2-way factorial analysis of variance (ANOVA) was performed on the mean score for each of the 7 performance measures. This statistical design determined if there were significant differences attributable to training (BCSCIM group versus traditional training group) and testing time (immediate test groups and 8-month test groups). Effect sizes are represented as 2 . The 2 values can be interpreted using the following criteria: values between 0.01 and 0.05 indicate a small effect; 0.06 -0.13 indicate a medium effect; and 0.14 and greater indicate a large effect. 23 Table 3 presents the number of residents who completed the testing by training and testing conditions. Although 12 residents had been assigned to each of the 4 groups, as can be seen in Table 3 , the actual number of residents who completed the testing was less than 12 for 3 of the 4 groups. Attrition was mainly attributable to resident unavailability at the designated testing times because of clinical responsibilities. Table 3 also presents the number of residents in each group by PGY level as well as the average level of training of the residents in terms of postgraduate year (where Intern [PGY-1] ϭ 1, PGY-2 ϭ 2, etc). A 2-way analysis of variance indicated that the average training level of the residents did not vary significantly between the experimental and control groups (P ϭ 0.393), nor between the immediate and 8-month OSCE testing (P ϭ 0.423). Preliminary data analysis identified an inconsistency with the data from 1 Part A station (Breast Self-Examination Instruction). Because of variation Breast History/Physical Examination 3.
RESULTS
Surgical Anatomy 4.
Breaking Bad News 5.
Treatment Options for Invasive Breast Cancer 6.
Radiation Therapy 7.
Adjuvant Treatment for Breast Cancer 8.
Breast Reconstruction Options 9.
Treatment Options for Non-Invasive Breast Cancer 10.
Treatment for Metastatic Disease 11.
Breast Self-Examination Instruction 12.
Treatment for Fibrocystic Disease 13.
Fine Needle Aspiration Biopsy Technique Instruction 14.
Breast Histology Slide Interpretation 15.
Treatment Protocol Enrollment Table 4 presents the reliabilities for each of the 7 scoring methods. The reliabilities of (1) the percent of indicated information obtained score; (2) the interpersonal skills score as judged by the faculty proctors; and (3) the overall evaluation were particularly high, in the 0.80s. Only the reliability for the percent competent score was below 0.70. Table 5 presents the mean scores for the 4 groups on each of the 7 performance measures. This table also presents the P-values from the ANOVAs and the corresponding effect-size statistics. Note the P-values representing significant differences have been bolded, and effect size statistics are only reported for those measures for which there was a significant difference. The residents who participated in the BCSCIM performed significantly better than the residents in the control groups (all P Ͻ 0.01) for each of the 7 performance measures. The most important group differences (as indicated by the 2 effect size statistics) were in the Part A percent scores (P Ͻ 0.001, 2 ϭ .31), the competence ratings (P Ͻ 0.001, 2 ϭ .35), and the overall evaluation scores (P Ͻ 0.001, 2 ϭ .32). Table 5 also presents the P-values from the ANOVA testing for differences between testing times. For 6 of the 7 measures there were no indications of decline in performance over time. There was a statistically significant decrease in the percent competent score of residents between the 2 testing times (P ϭ 0.004, 2 ϭ .22). Analyses of simple effects indicated that, for the control group, there was not a significant decrease in the percent competent score (P ϭ 0.07). However, there was a decrease in the percent competent scores of BCSCIM residents between the 2 test times (P ϭ 0.01). Thus, the significance of the main effect decline in the percent competent scores is largely attributable to the experimental group.
DISCUSSION
The purpose of this study was to determine the short and long-term effectiveness of a structured breast cancer educational program among a cohort of surgical residents. In this study, one-half of the residents participated in the hands-on skills training course, the BCSCIM, and the other half served as a control group, receiving no education other than the usual lectures, conferences, and rounds experienced during the academic year. The residents who participated in the BCSCIM performed at a higher level than the residents in the control groups on each of the performance measures, both initially and over time.
Very few standards have been set that deal with the clinical evaluation and treatment of cancer patients. This is in marked contrast to patients with acute trauma or cardiac disease, for whose treatment appropriate groups of specialists have laid out and delineated competent behavior: for example, the Advanced Cardiac Life Support (ACLS) and Advanced Trauma Life Support (ATLS) programs. 24 -27 The successful, large-scale ATLS program grew from the subjective impression of a single concerned physician that there was a widespread degree of incompetence in the initial treatment of the injured patient. 27 Both the ACLS and ATLS programs have packaged standardized instruction formats and have been successfully administered to hundreds of thousands of physicians, residents, and students. Clinical skills instruction forms an important part of these standardized courses, and this clinical instruction has been found to be most effective for small groups of trainees with a high ratio of instructors to students. 26, 28 Both programs are associated with improved physician performance and improved patient survival. 29 -30 Although these programs were originally designed for practitioners, they have since been successfully modified for other audiences such as medical students. 28, [31] [32] The education medical students and residents receive in the evaluation and treatment of cancer patients has not been standardized. The BCSCIM, however, focuses on standardized clinical skills instruction delivered by clinical experts, using a high ratio of instructors to residents. The current study indicates that educational programs such as the BCS-CIM have the potential to lead to improved physician performance and improved patient survival.
The BCSCIM format represents an adaptation of the OSCE for clinical teaching; its purpose is to present highly concentrated and structured instruction in clinical skills that are essential to a particular clinical area, in this case breast cancer. These clinical skills are generally not obtained from textbooks, the usual source of information for students and residents. The BCSCIM appears to be a very efficient method for imparting clinical expertise by bringing multiple faculty experts into close contact with small groups of trainees. The use of patients and actual patient materials adds a realism that is difficult to reproduce outside of an actual clinic or ward experience. The BCSCIM has been used for training medicine-surgery clerkship students at our institution for over 6
years. An end-of-the-rotation OSCE has measured a significant beneficial impact on clinical skills related to breast disease among medical students who have participated in the BCSCIM. 21 In this study, we have demonstrated that the BCSCIM significantly increases the clinical knowledge and clinical skills of surgical residents in diagnosing and treating patients with breast cancer. However, it should be noted that the BCSCIM training in itself does not produce residents who are fully competent to treat patients with breast cancer. The mean performance ratings in Table 4 clearly show this to be the case. While the mean ratings of the BCSCIM residents are impressively higher than those of the control group, the average ratings on the various scales do not reflect fully competent performance levels. It would be too much to expect that a 3-hour training program could accomplish that goal. Ongoing formal training and assessment are essential for residents to reach satisfactory levels of competence.
The cost involved for the BCSCIM for surgery residents was modest. It primarily consisted of payment to the SPs, approximately $1000 (3-hour involvement in the course plus 1 hour of training for 12 SPs at the rate of $20/h). In addition, breakfast was provided for all participants: the residents, faculty, and staff, costing approximately $300, for a total cost of $1300 for the course.
Aside from the cost in dollars, the issue of faculty hours involved in the BCSCIM must be addressed. A total of 15 faculty members volunteered to participate in the BCSCIM. Because the course was given on a Saturday morning, faculty members were able to participate without interfering with clinical responsibilities. For a total of 3.5 hours per faculty member (3 hours for the course, and 30 minutes preparation time with the course director-DAS), approximately 52 faculty hours were spent on the BCSCIM. To decrease the number of faculty needed to present the course, for later use the course was decreased to 12 stations by combining some station topics. 20 It is important to note that in evaluating the BCSCIM, 66 faculty members from the University of Kentucky and other institutions where the course was given over the period of 1 year (1996) were asked how often they would be willing to participate in a similar course in the future. The mean response to this question was 3 times per year (unpublished data), considered to be a very favorable response. In addition, faculty involved in the course strongly agreed that the BCS-CIM was a valuable educational experience for the residents. 20 One limitation of this study was the small number of residents involved. Due to attrition, the experimental group completed the study with only 15 residents, and these residents were, on average, at an earlier point in their training than the control group residents. The control group consisted of 23 residents at the end of the study. Although it would have been beneficial to test a larger number of residents, it was not possible. Nevertheless, even with a small sample size and the lower level of training of the BCSCIM group, it was possible to detect the effectiveness of the BCSCIM for teaching important clinical skills.
The BCSCIM format was found in this study to be an effective and durable method of educating surgical residents in the care of patients with or at risk for breast cancer.
